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INTRODUCTION TO BRL-CAD

BRL-CAD is the standard for lethality and survivability
analyses in the Army

BRL-CAD provides the tools needed by the lethality
community

Uses models created with the BRL-CAD mged function

Interrogation accomplished using the ray-tracing library of
functions

Interrogation is the building block of lethality/survivability
analyses
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BRL-CAD SAMPLE

JE10,

o, opn, 35

.00 al=45, 00

m35_nirt.out - WordPad

)

Direction (x ¥
Region Name
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ris

r701

r6g1

r523

r523

r913

r91z

For Help, press F1

File Edit Wiew Inzet Format Help
D= S| ) 2=l
Origin (X v z) = (209.86 3.26 43.73)

(h v d) = (3.26 43.79 209.86)

z] = (-1.0000 0.0000 0O.0000) {az e=l) = (0.00 0.00)
Entry (X ¥ 2] L3

7043 182.957675 3.Z60000 43.7950000 3.305150
7044 177.941727 3F.Z60000 43.790000 1.196136
7006 171.021516 3.260000 43.790000 Z.580539
7000 1658.140977 3.260000 43.790000 37.898253
7007 130.242724 3.260000 43.790000 1.568018
10458 128.135791 3.260000 43.750000 0.019179
1046 54.050005 3.260000 43.790000 0.050003
1000 B81.799999 3.260000 43.790000 0.190003
1000 79.3269953 3.260000 43.790000 0.187004
1106 77.780004 3.260000 43.790000 0.250007

11086

-68.699593 3.Z60000 43.790000 0.Z250010

tea=il. N
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BRL-CAD DISADVANTAGES

Commercial packages are easier to use

Commercial packages continue to be developed quicker

BRL-CAD is not the modeling choice outside of the lethality
community

Translation between BRL-CAD and other CAD packages
can be resource intensive
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PRO/ENGINEER BASED APPROACH

 Present Approach

« Comparison
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SLICE PURPOSE

Allow for interrogation of Pro/E models in order to
accomplish survivability / lethality analyses

Leverage the modeling, simulation, and display
advantages of commercial CAD packages

Provide flexibility to the lethality/survivability community

to allow resources to be used effectively

Provide additional capabllities beyond those available
within the BRL-CAD environment

SLICE is meant to be a tool that compliments BRL-CAD,
NOT a replacement for BRL-CAD
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SLICE IMPLEMENTATION

» Implemented using ProToolkit

» Based upon ProSolidRaylIntersectionCompute

Compute
Distances

ProSolidRay Filtering Extract
Intersection i Material
Compute Output Properties

Produce
Output

Desired
Shotline

Determine
Path
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SLICE OUTPUT

remsernemafiyn F {HIE EF A vammbllp: Wil 5eeem=ere =

G i e M jfrdon bplescs: Hib

) S T e S o o PR B

region_ info

IGNECQOCSTER 5.000000 -3514.165697 5.401229 -1.501215 102.5656397
IGN3US 5.000000 -2670.0665851 5.4012:29 -1.501215 105.766851
FUSE 5.000000 -2130.300000 5.401229 -1.501215 214.300000
EEPLOIIVE 1.650000 -1915.300000 5.401229 -1.501215 S50Z2. 646963
WARHEAD 7.530000 -1411.869955 5.401229 -1.501215 61.185196
ALTIMETER &.500000 -5980.311289 5.4012:29 -1.501215 180.311289
GUIDENCECOMP 1.000000 -800.000000 5.40122% -1.501215 85.000000
SEEKERZ 1.000000 -715.000000 5.40122% -1.3501215 163.544508
SEEKERS 1.000000 -551.500000 5.401229 -1.501215 17.265474
SEEKERS 1.000000 -534.353166 5.401229 -1.501215 19.1514A5
NOSECCOWNE 1.720000 -13.467063 5.401229 -1.501215 12.9665831

A A A T

LOS thickness
Entry point z coordinate

Entry point y coordinate

Entry point x coordinate

Material Density

Part name

& Wi llDe deple s in mieckene ciple:
# e mndel il b cisplmed j

For Help, press F1 [ [HUM 7
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COMPARISON

 Present Approach

 Pro/Engineer Based Approach
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PRO/ENGINEER BOXES DEMO MODEL

e estesssmprfE NI NE EH Asaimmhip AL
o na My Llkes grplcaiore Apekcs Wnde  Hap

M@ EFa daags®Hotdm b™ % eed

BIG_BOX.PRT

4000 mm
hollow cube
with 100 mm
walls

LITTLE BOX.PRT

2000 mm hollow
cube with 100 mm
walls

SOLID_BOX.PRT

9000 mm solid
cube
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BRL-CAD BOXES DEMO MODEL

UIEHING

| RCJECT Edit
| ACCEPT Edit

BIG_BOX.PRT

4000 mm
hollow cube
with 100 mm
walls

SOLID BOX.PRT

9000 mm solid
cube

LITTLE BOX.PRT

2000 mm hollow
cube with 100 mm
walls

| cents (250,000, 0,000, 0.0000, szs20500, 000 fa, azs45, 00 el=s495,00 tw=s0. 00 angs (0,00, 0,00,

.31 fp=
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FRONT SHOT

Bl check.tat - WordPad | _ [O) x]
File Edit “iew Insert Format Help

NEEIE

pk: 0.000000 O.000000 O.000000

region info

LITTLE_BOX 7.764100 1000.000000 25.155800 -285.316800 100.000000
LITTLE BOX INT 0.001200 200.000000 =29.185800 -2Z85.316800 1300.000000
LITTLE BCX 7.764100 -500.000000 29.155800 -285.316300 100.000000

EIG BOX 7.764100 —-1000.000000 25.185800 -285.316800 100.000000

EIG BoOX TINT 0.001200 -1100.000000 29.185800 -285.316800 38500.000000
EIG BoX 7.764100 -—-4500.000000 29.185800 -28§5.316800 100,000000
SOLID BOX 7.7e4100 -5000.000000 29,185800 -285.316300 2000.000000

For Help, preszs F1

Aelosd Inputz
ot Bacdie,
St fbn fnid
Ehod Placeremt
Ensin
Praias
Do Falum
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FRONT SHOT COMPARISON

Bl check tzt - WordPad | _ |O] x|
File  Edit “iew Inzert Format Help

DlE| R &l bl@l] B SLICE

pk: 0.000000 0O.000000 O.000000

region info

LITTLE EBOX 7.764100 1000.000000 29.185800 -285.316800 100.000000
LITTLE BOX INT 0.001200 900.000000 259.185800 -285.316300 1300.000000
LITTLE BOX 7.764100 -500.000000 29.185800 -285.316800 100.000000

BIG BOX 7.764100 -1000.000000 25.185800 -285.316300 100.000000

BIG BOX INT 0.001200 -1100.000000 29.185300 -285.316800 3800.000000
BIG BOX 7.764100 -4900.000000 25.185800 -285.316300 100.000000

SOLID BOX 7.764100 -5000.000000 Z9.185300 -285.316800 2000.000000

FI:IIHE!||:I, T F1 File Edit View |nsett Fomat Help Nlh_l_
Dz(a| Sl sl ¢ -(@)w] B
Origin (% ¥ =z} = (5000.00 £29.19 -285.32) (h v d) = [£9.19 -285.32 5000.00) =
Direction (¥ ¥ z) = (-1.0000 0.0000 0.0000) (&% el] = (0.00 0.00)
Fegion Name Entry (¥ ¥ =) Lo3
litcle_hox 1000 1000.000000 29.185800 -285.316500 100.000000
litele hox_int 101 S00.000000 29.155800 -285.316300 1800.000000
little hox 1000 -900.000000 29.185800 -285.316500 100.000000
big box 1001 -1000.000000 29.155500 -255.316800 100.000000
big hox_int 1010 -1100.000000 29.155800 -255.316800 3500.000000
big box 1001 -4900.000000 29.155800 -255.316800 100.000000
solid box 1002 -5000.000000 29.155800 -255.316800 S000.000000
i
For Help, press F1 I__ :"NW s
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SLICE EDGE SHOT

File Edit ‘iew Inzert Format Help

D@ Sl s o [(@] ]

ka: 0.000000 0.000000 O.000000
region info
SOLID BOX 7.764100 -5000.000000 4500.000000 4500.000000 2000, 000000

For Help, presz F1

(G ™5y S| o

Gngle ot
Poail v & bzl
Fresvan Puugh
Fedoad Inpute
Ged G Siee:
Sk e Grid
Shek Pl ersen
Andpar:
Fararralor:
Dicrm Hlabun
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EDGE SHOT COMPARISON

IS [=] E3
File Edit Wiew

D|{E| S sl o [=(m]- | 2|

bk: 0.000000 O.000000 O.000000
region info
SOLID BOX 7.764100 -5000,000000 4500.000000 4500.000000 9000.000000

Inzert  Format Help

SLICE

For Help, presz F1 | [NUM 2

B testbox_nirt.out - WordPad
File  Edit Wiew [nzert Format Help

=] E3

DR SR al 2B.x] ®

NIRT

Origin (x vy =) = (5000.00 4500.00 4500.00)
Direction (x v z) = (-1.0000 O.0000 O.0000)

D”:FERENCE_|>YDH missed the target

(h v d) =
[az el)] =

For Help, prezs F1

e

{4500.00 4500.00 5000.00)
{0.00 0.00)
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SLICE ANGLED FRONTAL SHOT

Bl check.tzt - WordPad =]

File Edit “iew Ingert Format Help
O3] S #

bk: 0.000000 O.000000 O.000000
region info

LITTLE EBOX 7.764100 1000.000000 —-545.270000 17.300000 1085.913045 e

LITTLE EOX INT 0.001200 S00.000000 -508.114216 4.328766 1960.434318 | EE O 2™ e e
LITTLE EOX 7.764100 -500.000000 =232.689896 —-2259.153446 105.913045
BIG BOX 7.764100 -1000.000000 273.845680 -242.124680 105.913045

BIG BOX INT 0.001200 -1100.000000 315.001464 —255.095514 4135. 695727
BIG BOX 7.764100 —-4900.000000 1578.921256 -745.0025806 105.913045
S0OLID BoOX 7.764100 -5000.000000 1920.07%7040 -760.974040 6827 .406455

For Help. press F1
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ANGLED FRONTAL SHOT COMPARISON

a check._txt - WordPad Hi[=] E3
File Edit Miew Inzert Fomat Help SL iCE
Dl|d| Sl s (@] | B
bk: 0.000000 O,000000 Q000000
region info
LITTLE BOX 7.764100 1000.000000 -543.270000 17.300000 108.213045
LITTLE BOE IWT 0.001Z00 200.000000 -503.114216 4.328766 1960.434518
LITTLE BOX 7.764100 -200.000000 232.65838396 -2Z29.153446 103.5313045
BIG BOX 7.764100 -1000.000000 273.545680 -242.124680 105.213045
BIG BOE IWT 0.0012Z00 -1100.000000 315.001464 -255.0255314 4138.635727
BIG BOX 7.764100 —-4900.000000 1573.921256 -743.002806 103.213045
SOLID BOX 7.764100 -5000.000000 1920.077040 -760.974040 6327.406485
= ; x —
B testhux_llt_nut WordPad Hi=] E3
Eile Edit “iew Insert Format Help E\\I I RT
D3| &S sl
brigin (x ¥ z) = (1000.00 -549.27 17.30) (h v d) = (-127.35 -117.85 1127.78) =
Direction (x ¥ z) = (-0.9182 0.377% -0.1191) {az el) = {(-22.37 6.54)
RBegion Name Entry (=% v =) L3
little box 1000 1000.000000 -549. 270000 17.300000 108.913045
little box int 101 200.000000 -508.114216 4.328766 19260.434318
little box 1000 -900.000000 232.689894 —-229,153454 108.913045
big box 1001 —-1000.000000 273.845678 -242.,1246588 108.913045
big box int 1010 -1100.000000 315.001462 -255.095923 41358.695728
big box 1001 —-4900.000000 1872.921251 -7483.002830 108.913045
solid box 1002 -5000.000000 1920.077035 -760.974065 &6827.406513
fud|
Faor Help. press F1 | | !WLTT-] i
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SLICE MATING FACES SHOT

B check.txt - WordPad
File Edit “iew Inzert Fomat Help

D=(a Sl al (& | B

pk: 0.000000 0O.000000 O.00C0000

region info

EIG BOX 7.764100 -1000.000000 Z000,000000 -1000, 000000 4000, 000000
LITTLE BOX 7.764100 -1000.000000 1000,000000 -1000, 000000 2000.000000

M -
= =l [ P i el

Conorsin
Fiush =
Hisdfy
Rl ichie
Hekamn
Smpl i Firo
[raegn Mg
EnplocaSlale
Finpmnassin
Fealad iw:
Fardy Tab
Setlp

For Help, press F1 m_l_lﬂ o Frogen
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MATING FACES SHOT COMPARISON

ﬁ check_txt - WordPad = [=]

Eile Edit “iew Inzert Fommat Help

= Jelmlol =l SLICE
D= Sl ol bEw] | &

pk: 0.000000 O.000000 O.000000

region info

BEIG BOX 7.7e4100 -1000.000000 2000.000000 -1000.000000 4000, 000000
LITTLE BOX 7.764100 -1000.000000 1000.000000 -1000.000000 2000.000000

Faor Help, press F1 MUM o
File Edit “iew Inzert Format Help NiRT
D||d| Sl al o= (@« B
Origin (x y z) = {(-1000.00 5000.00 -1000.00) {(h v d) = {(1000.00 -1000.00 5000.00) o
Direction {x y z) = (0.0000 -1.0000 0.0000) (az el} = {90.00 0.00)
Region Name Entry (=% v =) Lo
big box 1001 —-1000.000000 2000.000000 -1000.000000 1000.000000
DIFFERENCE OVERLAP: 'little hox' and 'big box' xyz in=(-1000 1000 -1000) los=2000
little box 1000 —-1000,.000000 1000.000000 -1000.000000 2000.000000
big box 1001 —-1000.000000 —-1000.000000 -—-1000,000000 1000.000000
=
For Help, presz F1 |_N_L|_h-1 g
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SLICE CLOSE SHOT

= resmisis i NS | Aqanmalye Al E==F= (=1
Ele [rfo Wees LlSreh Apphosiond  Andke  edied Haln

D@ JAQaMe s CEOD B A5 va g

Sek durn el
Shat Plecamarnl
andan
FParsraini

DovelAeban |

Tl ciigin i L7 (N0 50000004500 0001
pha: (L0000 D000 (00 00
=
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CLOSE SHOT COMPARISON

E check_txt - WordPad =] E3
File Edit Wiew |nzert Format Help
SLICE
D || SR s ol | B
pk: 0.000000 O.000000 O.000000
2
For Help, press F1 [ MUK o
E testbox_nirt.out - WordPad [_ (O] x|
File Edit “iew Inzert Format Help Nlh_l_
= T In®
Dl|a| SR @l [ cl@lo] %)
Origin (x ¥ =) = (5000.00 4500.00 4500.01) (h v d) = (4500.00 4500.01 S000.00)
Direction (x w z] = (-1.0000 0.0000 0.0000) (&2 el) = {0.00 O.00)
You missed the target
For Help, press F1 I THTY s
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SLICE CORNER SHOT

Ble o Mes LlWe: Apcsios Apsss windes  He

feBdds Q8 Qe BE0E &% i eag

The deraciion B -0LA 7T 07T 0T ﬂ
ErEnterthe wooodinate. 200
S Enfm tha pocodats. 1
o Enter the 2 ooodinats. (1
Them ariggn o 2000 00001 0300 QU000
® Pyl SPHERE_SEWT ref o hawngsid v La ot gy J
e 0 00 L (00 L0000
T
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CORNER SHOT COMPARISON

Bl check.txt - WordPad Mi=] E3

File Edit Wiew Inzett Fomat Help
D= Sl ] (@] | B

pk: 0.000000 O.000000 O,.000000
2

%)
o
O
Il

=] E3

For Help, press F1 [ MUK~
B testbox_nirt.out - WordPad
File  Edit ‘“iew Inzett Fomat Help
D2E| SR #] @] &
Origin (x v 2} = (2000.00 0.00 0.00) {(h v d)
Direction (x ¥ z) = (-0.5774 0.5774 0.5773)

¥ou missed the target

Faor Help, prezs F1

{1414.21 516.41 1154.76)
{—45.00 -35.26)

i
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SLICE FACE SHOT

File Edit “iew Inzert Fommat Help

D= SR 8] el | &)

pk: 0.000000 0O.0Q00000 O.000000
region info
LITTLE BOX 7.764100 1000.000000 -100.000000 1000.000000 1272.792206

For Help, presz F1

EEdo| b s eee
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FACE

SHOT COMPARISON

Eile  Edit “iew Inzert Fomat Help

I I=] E3

DzE] Sl sl o=@l | B

[T

SLIC

pk: 0.000000 O.000000 O,000000
region info

For Help, presz F1

LITTLE BoOX 7.764100 1000.000000 -100.000000 1000.000000 1272.792206

File  Edit Miew |nzert

Format  Help

R NS
D||E| SR NI
brigin [x ¥ =) = (1100.00 0.00 1000.00) (b w d) = [(=-777.82 1000.00 777.82)
Direction (x ¥ =) = (-0.7071 -0.7071 0.0000) [az el) = (45.00 0.00)
Region Name Entry (=% v =) Lo

little_hm-c

For Help, prezs F1

1000 1000.000000 -100.000000 1000.000000 0.010000

DIFFERENCE/

HUM
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CONCLUSION

SLICE is a means of interrogating Pro/Engineer models
SLICE provides equivalent results to BRL-CAD

In some cases SLICE provides superior results to BRL-
CAD

SLICE provides additional capabilities not available within
the BRL-CAD environment

SLICE allows the survivability/lethality community to be
more flexible and consequently shorten timelines and
lower costs associated with model translations

SLICE is meant to be a tool that compliments BRL-CAD,
NOT a replacement for BRL-CAD
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